Abstract -The theory underlying the adsorption behavior of carbon adsorbents is discussed as a basis f o r quantitat i v e analysis of t h e i r adsorption properties and microporow f i l l i n g of micropores f o r homogeneous and nonhomogeneous microporous s t r u c t u r e s are considered. Three principal parameters are proposed which describe the physical vapor adsorption end characterize the microporous structure.
sorbed molecules . Physical adsorption of vapors i n homogeneous micropores is described by the Theory of volume f i l l i n g of micropores (TVPM) ( (1 1 where A i s the d i f f e r e n t i a l molar work A = RTln(p,/p) (2) Using the small-angle X-ray scatering and adsorption techniquee (c& , 293 9) we have obtained f o r a slit-shaped model of carbon micropores CRef . 2) where xo is the micropore half-width and Eo -c h a r a c t e r i s t i c adsorption energy. Stoeckli and Krachenbuehl developed a method f o r determining the magnitude 2x0 involving calorimetric measurements of the heats of immer- Considering (1) and (3) a quantitative c h a r a c t e r i s t i c of the adsorption properties and microporous structure each active carbon specimen. According t o our research, an isotherm of vapor adsorption by a carbon adsorbent with a nonhomogeneoue microporous s t r u c t u r e can be accurately approximated with the sum of tn0 ad= sorption isotherms f o r adsorbents with homogeneous microporoue struotures Therefore the micropore range include slit-shaped pores with x (0.6-0.7 nm as well as l a r g e r sized pores with 0.64.7 < x < 1.5-1.6 nm called supermicropores. For a selected vapor the equation of such an isotherm a f t e r (4) w i l l be 6 -variance characterizing the d i s t r i b u t i o n range. The parameters determined from the experimental adsorption S , Equation (7) contains four parametere: Wg?# xo2 (or Eo2). For the homogeneous microporous s t r u c t u r e WO2 = 0 and (7) reduces t o the single -term DR represented. accidental one. The f i l l i n g of micro-and supermicropores in adsorption are two independent events. Therefore the f o r the two-term TVFM equation i s represented by the sum of the corresponding values for the two pore types. U s i n g the equation (7) we shall (or EO1 a f t e r (4)) WO2,
The equation (7) is not a mathematical expectation obtain parameters of the DS equation wo = wm + wo2 --
1
Using experiments and calculations we have shown that the two-term equat i o n (7) is p r a c t i c a l l y i d e n t i c a l w i t h the DS equation in how i t described the adsorption isotherms for both d i f f e r e n t temperatures and differ e n t vapors. Yet, the characterisation of nonhomogeneous microporous structure by the parameters of two homogeneous structures is purely nominal and can give l i t t l e , if m y , information concerning the s i z e d i s t r ibution of micropores. The equation DRA by Dubinin, Radushkevich and Astakhov d i f f e r s from the DR equation that instead of power n = 2 appearing in (1) it contains a variable parameter n It is assumed that the DFU equation (11) with three parameters Wo, E and n mag describe nonhomogeneous structuree of carbon adsorbents a t 2 > n > 1. I n the limiting cases with n = 2 the DRA equation reduces t o DR. U s i n g experiments and calculation of a l l the three parameters by a oomputerized nonlinear optimization procedure we have found that the agreement between the adsorption values calculated by the DRA and DS equations respectively becomes rapidly the worse the s t r u c t u r e of the specimen. Comparison of the WE and Wo parameters of the equations (11) and (6) shows that Wo are much greater the limiting adsorption values W, a t p/p, o 1. Thus the parameters of the DRA equation lack a S t r f C t physical sense and rather represent effective Values. the more nonhomogeneous ia
